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(54) FUEL CELL 
(57) Abstract: 

PROBLEM TO BE SOLVED: To maintain proper gas 
diffusivity and water drainage with a simple 
constitution. 

SOLUTION: The first and the second separators 14 
and 16 have a fuel gas flow passage 40 and an 
oxidant gas flow passage 60. The fuel gas flow 
passage 40 has the first to the third main flow 
passage channels 42, 44 and 46 meandering from 
an inlet port 32a to an outlet port 36 for 
communication, and the first and the second 
auxiliary flow passage channels 48 and 50 joining 
the first to the third main flow passage channels 
42, 44 and 46. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain proper gas 
diffusivity and water drainage with a simple constitution. 
SOLUTION: The first and the second separators 14 and 16 
have a fuel gas flow passage 40 and an oxidant gas flow 
passage 60. The fuel gas flow passage 40 has the first to 
the third main flow passage channels 42, 44 and 46 
meandering from an inlet port 32a to an outlet port 36 for 
communication, and the first and the second auxiliary flow 
passage channels 48 and 50 joining the first to the third 
main flow passage channels 42, 44 and 46. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Afuel cell comprising: 

A unit fuel cell cell which comprises an anode lateral electrode and a cathode lateral electrode on 
both sides of an electrolyte. 

Have the 1st and 2nd separators that pinch said unit fuel cell cell, and said 1st and 2nd separators, 
Have the 1st and 2nd gas passagewaies that supply fuel gas and oxidant gas to said anode lateral 
electrode and said cathode lateral electrode, and at least said 1st or 2nd gas passageway, A 
mainstream way slot which lies in a zigzag line and stands in a row from the gas inlet side in a field 
of said 1st or 2nd separator in a gravity direction at the gas outlet side, and an auxiliary passage 
slot which has a unification part which joins said mainstream way slot while being linearly provided 
in a gravity direction from said gas inlet side. 

[Claim 2]The fuel cell comprising according to claim 1: 

A straight-line part which said auxiliary passage slot opens for free passage to said gas inlet side. 
Said two or more unification parts which branch, respectively, curve from a way of said straight-line 
part, and are open for free passage to a flection of said mainstream way slot 

[Claim 3]In the fuel cell according to claim 1, said auxiliary passage slot, A fuel cell, wherein it has a 
straight-line part which is open for free passage to said gas inlet side, and said unification part 
which curves succeeding a termination of said straight-line part, and is open for free passage to a 
flection of said mainstream way slot and said two or more auxiliary passage slots are provided from 
said gas inlet side. 

[Claim 4]A fuel cell, wherein there are more slot numbers by the side of said gas inlet than a slot 
number by the side of said gas outlet and said mainstream way slot is set up in a fuel cell given in 
any 1 paragraph of claims 1 thru/or 3. 
[Claim 5]A fuel cell comprising: 

A unit fuel cell cell which comprises an anode lateral electrode and a cathode lateral electrode on 
both sides of an electrolyte. 

Have the 1st and 2nd separators that pinch said unit fuel cell cell, and said 1st and 2nd separators, 
Have the 1st and 2nd gas passagewaies that supply fuel gas and oxidant gas to said anode lateral 
electrode and said cathode lateral electrode, and at least said 1st or 2nd gas passageway, A 
passage groove which is crooked, inclines in the plane direction other side portion side toward 
down, and stands in a row in the gas outlet side by the side of the lower part after inclining toward 
down in a field of said 1st or 2nd separator at the plane direction one side part side from the gas 
inlet side by the side of the upper part. 
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[Claim 6]A fuel cell, wherein said passage groove is arranged toward the plane direction side part 
side in the fuel cell according to claim 5 at multiple rows from a field center section of said 1st or 
2nd separator. 

[Claim 7]A fuel cell comprising: 

A unit fuel cell cell which comprises an anode lateral electrode and a cathode lateral electrode on 
both sides of an electrolyte. 

Have the 1st and 2nd separators that pinch said unit fuel cell cell, and said 1st and 2nd separators, 
Have the 1st and 2nd gas passagewaies that supply fuel gas and oxidant gas to said anode lateral 
electrode and said cathode lateral electrode, and at least said 1st or 2nd gas passageway, Two or 
more passage grooves which are open for free passage while it is divided in a transverse direction 
in a field of said 1st or 2nd separator and moving in a zigzag direction in a gravity direction 
independently at the gas outlet side by the side of [ the gas inlet side by the side of the upper part 
to ] the lower part, respectively. 



[Translation done.] 



2 of 2 



3/9/2009 4:1 1 PM 



JP,2000-090947,A [DETAILED DESCRIPTION] 



http://www4.ipdl. inpitgojp/cgi-bin/tran_web_cgi_ejje?atw_u=htt.. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the fuel cell provided with the unit fuel cell cell 
which comprises an anode lateral electrode and a cathode lateral electrode on both sides of an 
electrolyte, and the 1st and 2nd separators that pinch said unit fuel cell cell. 
[0002] 

[Description of the Prior Art]For example, the polymer electrolyte fuel cell is constituted by 
pinching with a separator the unit fuel cell cell constituted by the both sides of the electrolyte 
which consists of a polymers ion-exchange membrane (cation exchange membrane) by an opposite 
**(ing) an anode lateral electrode and a cathode lateral electrode, respectively. 
Usually, only a predetermined number laminates said unit fuel cell cell and said separator, and it is 
used as a fuel cell stack. 

[0003]In this kind of fuel cell, on a catalyzer electrode, the fuel gas supplied to the anode lateral 
electrode, for example, hydrogen gas, is hydrogen-ion-ized, and it moves to the cathode lateral 
electrode side via the electrolyte humidified moderately. The electron produced in the meantime is 
taken out by the external circuit, and is used as electrical energy of a direct current Since oxidant 
gas, for example, oxygen gas, or air is supplied, in this cathode lateral electrode, said hydrogen ion, 
an electron, and oxygen react to a cathode lateral electrode, and water is generated. 
[0004] By the way, in order to supply fuel gas and oxidant gas to an anode lateral electrode and a 
cathode lateral electrode, respectively, Usually, while the porous layer which has conductivity in a 
catalyzer electrode layer (electrode surface), for example, porosity carbon paper, is pinched with a 
separator, 1 or two or more gas passagewaies which were set as the uniform width dimension are 
provided in the field where each separator counters mutually. 
[0005] 

[Problem(s) to be Solved by the Invention]However, in the above-mentioned composition, since 
fuel gas and oxidant gas which were supplied to the gas passageway are consumed in the field of a 
separator, the molecularity per [ in near the exit of this gas passageway ] unit area will decrease 
compared with the entrance side of this gas passageway. The problem that a reaction in an 
electrode surface becomes uneven and cell performance becomes unstable by this is pointed out. 
[0006]In a gas passageway, the moisture generated by hydrometeor and the reaction may exist in 
the state of a fluid (water). When this water is accumulated in a porous layer, the diffusibility to the 
catalyzer electrode layer of fuel gas and oxidant gas falls, and there is a possibility that cell 
performance may get remarkably bad. 

[0007]Then, for example, as indicated by JP.6-267564A A fuel separator with the fuel passage 
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which supplies fuel to an anode pole, and an oxidizer separator with the oxidizer passage which 
supplies an oxidizer to a cathode pole are provided, The depth of the oxidizer passage of said 
oxidizer separator or the fuel cell of width which made either small gradually along the downstream 
channel region from the upper channel region of the oxidizer at least is known. 
[0008]However, in the above-mentioned conventional technology, the depth of the upper channel 
region of an oxidizer passage will become large, and the separator itself will become fairly thick. 
Thereby, the problem that the miniaturization of the whole fuel cell is not carried out easily is 
pointed out. And there is a problem that the processing operation which makes the depth small 
gradually toward the lower stream will become very complicated from the upper stream of a gas 
passageway. 

[0009]This invention solves this kind of problem. 

The purpose is easy composition and is providing the fuel cell which can secure good gas diffusion 
nature and wastewater nature. 

[0010] 

[Means for Solving the Problem]In a fuel cell concerning this invention, while having the 1st and 
2nd gas passagewaies that supply fuel gas and oxidant gas to an anode lateral electrode and a 
cathode lateral electrode, the 1st and 2nd separators that pinch a unit fuel cell cell, This 1st or 2nd 
gas passageway is provided with a mainstream way slot which lies in a zigzag line and stands in a 
row in a gravity direction from the gas inlet side at the gas outlet side, and an auxiliary passage slot 
which is linearly established in a gravity direction from this gas inlet side, and joins said mainstream 
way slot at least. 

[001 1]For this reason, when gas which flows through a mainstream way slot toward the gas outlet 
side from the gas inlet side is consumed, gas is supplied from an auxiliary passage slot which joins 
this mainstream way slot, and reduction of a gas flow rate in said mainstream way slot can be 
prevented effectively. Therefore, it becomes possible to accelerate gas in a mainstream way slot, 
and for a gas flow rate to become quick, and to raise wastewater nature certainly. And while being 
able to reduce a pressure loss of gas within a field of the 1st or 2nd separator, gas which flows 
through an auxiliary passage slot can react, and an increase in a reaction surface product within a 
field of said 1st or 2nd separator can be aimed at 

[0012]Here, an auxiliary passage slot is provided with a straight-line part which is open for free 
passage to the gas inlet side, and two or more unification parts which branch, respectively, curve 
from a way of this straight-line part, and are open for free passage to a flection of a mainstream 
way slot in this invention. For this reason, it can prevent effectively that the rate of flow of gas 
which flows through an auxiliary passage slot falls, and gas can be smoothly supplied to each 
flection of a mainstream way slot at the desired rate of flow. 

[0013]While an auxiliary passage slot is provided with a straight-line part which is open for free 
passage to the gas inlet side, and a unification part which curves succeeding a termination of this 
straight-line part, and is open for free passage to a flection of a mainstream way slot, said two or 
more auxiliary passage slots are provided. Therefore, gas accelerated from each auxiliary passage 
slot in a mainstream way slot can be supplied certainly, and it becomes possible to raise 
wastewater nature in this mainstream way Mizouchi. 

[0014]More mainstream way slots than a slot number by the side of a gas outlet are set up in a slot 
number by the side of a gas inlet. Thereby, since a slot number decreases with consumption of gas, 
molecularity per unit area by the side of a gas outlet cannot decrease compared with the gas inlet 
side, and equalization of a reaction in an electrode surface can be attained. 

[001 5][ further again / this invention / at least / in a field of the 1 st or 2nd separator ] the 1 st or 
2nd gas passageway, After inclining in the plane direction one side part side toward down from the 
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gas inlet side by the side of the upper part, it has a passage groove which is crooked, inclines in the 
plane direction other side portion side toward down, and stands in a row in the gas outlet side by 
the side of the lower part. Therefore, while providing the 1st or 2nd gas passageway along an 
electrode surface to inside of a field of the 1st or 2nd separator, a passage groove inclines toward 
down and produced water in said passage groove carries out free fall to the gas outlet side under 
an operation of gravity. Thereby, the eccritic nature of produced water in a passage groove 
improves substantially. 

[0016]Here, a passage groove is arranged toward the plane direction side part side at multiple rows 
from a field center section of the 1st or 2nd separator. For this reason, it becomes possible to 
supply gas uniformly and certainly to an electrode surface. 

[001 7]In this invention, it has two or more passage grooves which are open for free passage while 
the 1st or 2nd gas passageway is divided into a transverse direction in a field of the 1st or 2nd 
separator and winds in a gravity direction independently at least at the gas outlet side by the side 
of [ the gas inlet side by the side of the upper part to ] the lower part, respectively. A flute length 
of each passage groove from the gas inlet side to the gas outlet side can be short-length-ized at 
once by this, and the eccritic nature of water generated in said passage groove improves 
substantially. And by shorHength-izing a flute length of each passage groove, variation in 
concentration distribution of oxidant gas or fuel gas can be lessened, and it becomes possible to 
raise power generation performance of a fuel cell effectively. 
[0018] 

[Embodiment of the Invention] Drawing 1 is an important section exploded perspective view of the 
fuel cell 10 concerning a 1st embodiment of this invention. It has the unit fuel cell cell 12 and the 
1st and 2nd separators 14 and 16 that pinch this unit fuel cell cell 12, two or more sets of these 
are laminated if needed, and the fuel cell 10 constitutes the fuel cell stack. 
[0019]The unit fuel cell cell 12 is provided with the following. 
Solid polyelectrolyte membrane 18. 

The anode lateral electrode 20 and the cathode lateral electrode 22 which are allocated on both 
sides of this electrolyte membrane 18. 

[0020]They are formed in the both sides of the unit fuel cell cell 12 by the 1st and 2nd gaskets 24 
and 26, and said 1st gasket 24, While it has the big opening 28 for storing the anode lateral 
electrode 20, said 2nd gasket 26 has the big opening 30 for storing the cathode lateral electrode 
22. The unit fuel cell cell 12 and the 1st and 2nd gaskets 24 and 26 are pinched with the 1st and 
2nd separators 1 4 and 1 6. 

[0021] As shown in drawing 1 - drawing 3 , the 1st and 2nd separators 14 and 16 are provided with 
the following. 

The inlet-port parts 32a and 32b for passing fuel gas, such as hydrogen gas, to each upper part 
side. 

The inlet-port parts 34a and 34b for passing the oxidant gas which is oxygen or air. 

The outlet hole part 36 for passing fuel gas and the outlet hole part 38 for passing oxidant gas are 

formed in the lower part side of the 1st separator 14. 

[0022]As shown in drawing 2 , the fuel gas flow route (the 1st gas passageway) 40 which opens the 
inlet-port parts 32a and 32b and the outlet hole part 36 for free passage is formed in the field 14a 
which counters the anode lateral electrode 20 of the 1st separator 14. The fuel gas flow route 40 is 
provided with the following. 

The 1st and 2nd mainstream way slots 42 and 44 which are open for free passage in the inlet-port 
part 32a, and lie in a zigzag line toward a gravity direction (the direction of arrow A) in the field 14a. 
The 3rd mainstream way slot 46 which is open for free passage in the outlet hole part 36 after said 



3 of 8 



3/9/2009 4:13 PM 



JP,2000-090947,A [DETAILED DESCRIPTION] 



http://www4Jpdljnpit.go.jp/cgi-bin/tran_vveb_cgi_ejje?atw_u=htt.. 



1st and 2nd mainstream way slots 42 and 44 join in one. 

The 1st and 2nd auxiliary passage slots 48 and 50 which are linearly established in a gravity 
direction from the inlet-port parts 32a and 32b, and join said 1st [ the ] - the 3rd mainstream way 
slots 42, 44, and 46. 

[0023]the [ the 1st and ] — the 2 mainstream way slots 42 and 44 go to down (the direction of 
arrow A) from the upper part side of the 1st separator 14 — mutual alienation — being constituted 
so that an interval and each passage groove interval may become large, and joining mutually by the 
outlet hole part 36 side — the — the 3 mainstream way slots 46 are formed. The 1st and 2nd 
auxiliary passage slots 48 and 50 are provided with the following. 

The straight-line parts 52 and 54 which are open for free passage in the inlet-port parts 32a and 
32b, and extend in the direction of arrow A. 

Two or more unification parts 56a-56d and 58a-58d which branches, respectively, curves from the 
way of said straight-line parts 52 and 54, and is open for free passage to the flection of the 1st and 
2nd mainstream way slots 42 and 44 

[0024]As shown in drawing 3 , the oxidant gas passage (the 2nd gas passageway) 60 which opens 
the inlet-port parts 34a and 34b and the outlet hole part 38 for free passage is formed in the field 
16a which counters the cathode lateral electrode 22 of the 2nd separator 16. This oxidant gas 
passage 60 is constituted like the fuel gas flow route 40, gives the same reference mark to the 
same component, and omits that detailed explanation. 

[0025]Operation of the fuel cell 10 concerning a 1st embodiment constituted in this way is 
explained below. 

[0026]Fuel gas and oxidant gas are supplied in the fuel cell 10, and this fuel gas is introduced into 
the fuel gas flow route 40 from the inlet-port parts 32a and 32b of the 1st separator 14. As shown 
in drawing 2 , the fuel gas supplied to the 1st and 2nd mainstream way slots 42 and 44 from the 
inlet-port part 32a moves to a gravity direction, moving in a zigzag direction along the field 14a of 
the 1st separator 14, joins the 3rd mainstream way slot 46, and, specifically, moves to the outlet 
hole part 36. In that case, the hydrogen gas contained in fuel gas is supplied to the anode lateral 
electrode 20 of the unit fuel cell cell 12. 

[0027]By a 1st embodiment, the 1st and 2nd auxiliary passage slots 48 and 50 are formed toward a 
gravity direction here from the inlet-port parts 32a and 32b, The unification parts 56a-56d which 
branch, respectively from the straight-line parts 52 and 54 which constitute these 1st and 2nd 
auxiliary passage slots 48 and 50, and 58a-58d are open for free passage to the flection of the 1st 

- the 3rd mainstream way slots 42, 44, and 46. 

[0028]For this reason, when hydrogen gas is supplied to the anode lateral electrode 20 from the 1st 

- the 3rd mainstream way slots 42, 44, and 46 and fuel gas is consumed, Fuel gas is introduced into 
said 1st [ the ] - the 3rd mainstream way slots 42, 44, and 46 from the 1st and 2nd auxiliary 
passage slots 48 and 50, and the gas flow rate in these 1st-3rd mainstream way slots 42 and 44 
and 46 can be raised. While making disorder of a gas stream cause and raising gas diffusion nature 
effectively by this, the effect of becoming possible to aim at improvement in wastewater nature is 
acquired. 

[0029]And since a reaction is presented with the fuel gas supplied to the 1st and 2nd auxiliary 
passage slots 48 and 50, the increase in the reaction surface product in the field 14a of the 1st 
separator 14 is achieved easily. Since the supplement of fuel gas is performed from the 1st and 2nd 
auxiliary passage slots 48 and 50, it becomes possible to reduce effectively the pressure loss of 
the gas in the 1st separator 14. 

[0030]Since the 1st and 2nd mainstream way slots 42 and 44 join and it becomes the 3rd 
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mainstream way slot 46 further again, the slot number is decreasing. Therefore, the molecularity 
per unit area does not decrease conjointly with an operation of the 1st and 2nd auxiliary passage 
slots 48 and 50, and there is an advantage that a uniform and smooth reaction is carried out 
effectively in the whole electrode surface of the anode lateral electrode 20. 

[0031]In the 2nd separator 16, the same operation effect as the 1st above-mentioned separator 14 
is obtained, and the detailed explanation is omitted. 

r0032] Drawing 4 is a transverse-plane explanatory view of the 1 st separator 70 that constitutes 
the fuel cell concerning a 2nd embodiment of this invention, and drawing 5 is a transverse-plane 
explanatory view of the 2nd separator 72. The inlet-port parts 74a and 74b for the 1st and 2nd 
separators 70 and 72 to pass fuel gas to each upper part side, While forming the inlet-port parts 
76a and 76b for passing oxidant gas, the outlet hole part 78 for passing fuel gas and the outlet hole 
part 80 for passing oxidant gas are formed in each lower part side. 

[0033]As shown in drawing 4 , the fuel gas flow route (the 1st gas passageway) 82 is formed in the 
field 70a which counters the anode lateral electrode which the 1st separator 70 does not illustrate. 
The fuel gas flow route 82 is provided with the following. 

The mainstream way slot 84 which lies in a zigzag line and stands in a row in the outlet hole part 78 
from the inlet-port part 74a. 

The 1st auxiliary passage slots 86a~86e which join said mainstream way slot 84 from said inlet-port 
part 74a. 

The 2nd auxiliary passage slots 88a-88f which join said mainstream way slot 84 from the inlet-port 
part 74b. 

[0034]The 1st auxiliary passage slots 86a-86e and the 2nd auxiliary passage slots 88a-88f are 
provided with the following. 

The straight-line part 90 which is open for free passage in the inlet-port parts 74a and 74b, 
respectively, and extends in a gravity direction. 

The unification part 92 which curves succeeding the termination of this straight-line part 90, and is 
open for free passage to each flection of the mainstream way slot 84. 

[0035]As shown in drawing 5 , the oxidant gas passage (the 2nd gas passageway) 100 is established 
in the field 72a which counters the cathode lateral electrode which the 2nd separator 72 does not 
illustrate. This oxidant gas passage 100 is provided with the following. 

The mainstream way slot 102 which lies in a zigzag line and stands in a row in the inlet-port part 
76a and the outlet hole part 80. 

The 1st auxiliary passage slots 104a-104e which stand in a row into said mainstream way slot 102 
from said inlet-port part 76a. 

The 2nd auxiliary passage slots 106a-106f which stand in a row into said mainstream way slot 102 
from the inlet-port part 76b. 

The same reference mark is given to the same component as the fuel gas flow route 82, and the 
detailed explanation is omitted. 

[0036]As shown [ a 2nd embodiment constituted in this way ] in drawing 4 , when fuel gas is 
supplied to the mainstream way slot 84 from the inlet-port part 74a in the 1st separator 70, this 
fuel gas, While moving to the outlet hole part 78 side, moving in a zigzag direction in a gravity 
direction along said mainstream way slot 84, the anode lateral electrode which is not illustrated on 
the way is supplied. In that case, fuel gas is introduced into the flection of the mainstream way slot 
84 through the 1st auxiliary passage slots 86a-86e and the 2nd auxiliary passage slots 88a-88f 
which are provided individually. 

[0037]For this reason, while gas is accelerated in the mainstream way slot 84 and wastewater 
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nature improves, reduction of the pressure loss of gas is carried out certainly. Since the 1st 
auxiliary passage slots 86a-86e and the 2nd auxiliary passage slots 88a-88f are formed especially 
individually, respectively, the effect of the ability to make fuel gas introducing certainly at the 
predetermined rate of flow to each flection of the mainstream way slot 84 is acquired. Also in the 
2nd separator 72, the same effect as the 1st separator 70 is acquired. 

r0038l Drawing 6 is an important section exploded perspective view of the fuel cell 110 concerning 
a 3rd embodiment of this invention. The same reference mark is given to the same component as 
the fuel cell 10 concerning a 1st embodiment and the detailed explanation is omitted to it. 
[0039]The fuel cell 1 10 is provided with the 1st and 2nd separators 112 and 1 14 that pinch the unit 
fuel cell cell 12. To the upper part side of the 1st and 2nd separators 112 and 114. While the 
inlet-port part 1 16 for passing fuel gas and the inlet-port part 1 18 for passing oxidant gas are 
formed, The outlet hole part 120 for passing fuel gas and the outlet hole part 122 for passing 
oxidant gas are formed in the lower part side of said 1st and 2nd separators 112 and 114. 
[0040]As shown in drawing 6 and drawing 7 , the fuel gas flow route (the 1st gas passageway) 124 is 
formed in the field 1 12a where the 1st separator 112 counters the anode lateral electrode 20. The 
fuel gas flow route 124 is provided with the following. 

The passage groove 126a which is crooked, inclines toward down in the plane direction other side 
portion side (the direction of arrow C), and stands in a row in the outlet hole part 120 by the side of 
the lower part after inclining toward down (the direction of arrow A) in the plane direction one side 
part side (the direction of arrow B) from the inlet-port part 1 16 side by the side of the upper part. 
The passage groove 126b which inclines in an opposite hand in this passage groove 126a, and 
stands in a row in said outlet hole part 120. 

These passage grooves 126a and 126b are arranged toward the plane direction side part side at 
multiple rows from the field center section of the 1st separator 1 12. 

[0041]As shown in drawing 6 , the oxidant gas passage (the 2nd gas passageway) 128 is formed in 
the field 1 14a where the 2nd separator 114 counters the cathode lateral electrode 22. This oxidant 
gas passage 128 is constituted like the fuel gas flow route 124, gives the same reference mark to 
the same component, and omits that detailed explanation. To the 1 st and 2nd gaskets 24 and 26, 
the anode lateral electrode 20 and the cathode lateral electrode 22 incline, and are arranged. 
[0042]When fuel gas is supplied to the fuel gas flow route 124 from the inlet-port part 1 16, in a 3rd 
embodiment constituted in this way, for example in the 1st separator 1 12 this fuel gas, After it 
once inclined in the direction of arrow B toward the gravity direction along each passage groove 
126a which constitutes said fuel gas flow route 124 and dropping feed was carried out by prudence, 
It inclines in the direction of arrow C toward a gravity direction, and the anode lateral electrode 20 
is supplied, dropping feed being carried out by prudence and moving to the outlet hole part 120 side 
with it Similarly, the fuel gas introduced into the passage groove 126b is supplied to the anode 
lateral electrode 20, inclining in the direction of arrow B toward a gravity direction, and moving to 
the outlet hole part 120 side, after inclining and moving in the direction of arrow C toward a gravity 
direction. 

[0043]Thus, in a 3rd embodiment, the fuel gas flow route 1 24 is provided with the passage grooves 
126a and 126b which constitute an approximately rhombus-like channel as a whole, and while fuel 
gas carries out free fall under an operation of gravity along these passage grooves 126a and 126b, 
the anode lateral electrode 20 is supplied. Therefore, produced water does not remain to the 
passage grooves 126a and 126b, and the effect that the eccritic nature of this produced water 
improves substantially is acquired with easy composition. 

[0044]As shown in drawing 7 . among the passage grooves 126a and 126b which constitute the fuel 
gas flow route 124, the channel 130 which directs in the direction of arrow A and has a same width 
dimension is formed, but. As shown in drawing 8 , the channels 132a and 132b which become 
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narrow gradually from a sliding direction toward the center of the field 1 12a of the 1st separator 
1 12 can be formed. By this, the distributivity of the fuel gas in the fuel gas flow route 124 will 
improve further. 

r0045l Drawing 9 is an important section exploded perspective view of the fuel cell 140 concerning 
a 4th embodiment of this invention. The same reference mark is given to the same component as 
the fuel cell 10 concerning a 1st embodiment and the detailed explanation is omitted to it. 
[0046]The fuel cell 140 is provided with the 1st and 2nd separators 142 and 144 that pinch the unit 
fuel cell cell 12. The 1st and 2nd separators 142 and 144, The inlet-port parts 146a and 146b for 
passing fuel gas and the inlet-port part 148 for passing oxidant gas are formed in the upper part 
side, and the outlet hole parts 152a and 152b for passing the outlet hole part 150 and oxidant gas 
for passing fuel gas are formed in the lower part side. 

[0047]As shown in drawing 9 and drawing 10 , the fuel gas flow route (the 1st gas passageway) 154 
which opens the inlet-port parts 146a and 146b and the outlet hole part 150 for free passage is 
formed in the field 142a which counters the anode lateral electrode 20 of the 1st separator 142. 
The fuel gas flow route 154 has the 2nd passage groove 158 that opens for free passage the 1st 
passage groove 156 that opens the inlet-port part 146a and the outlet hole part 150 for free 
passage, and the inlet-port part 146b and said outlet hole part 150. While the 1st and 2nd passage 
grooves 156 and 158 are formed moving in a zigzag direction in a gravity direction (the direction of 
arrow A), respectively, the split shape of them is independently carried out to the transverse 
direction (longitudinal direction) of the field 142a, respectively. 

[0048]As the 2nd separator 144 is shown in drawing 9 and drawing 1 1 , the oxidant gas passage (the 
2nd gas passageway) 160 is formed in the field 144a which counters the cathode lateral electrode 
22. The 1st passage groove 162 that the oxidant gas passage 160 opens the inlet-port part 148 and 
the outlet hole part 152a for free passage, and winds toward a gravity direction, While having the 
2nd passage groove 164 that opens said inlet-port part 148 and the outlet hole part 152b for free 
passage, and winds in a gravity direction, said 1st and 2nd passage grooves 162 and 164 are divided 
crosswise, and are provided independently. 

[0049]In a 4th embodiment constituted in this way, as shown in drawing 10 , for example, If fuel gas 
is supplied to the fuel gas flow route 154 from the inlet-port parts 146a and 146b of the 1st 
separator 142, this fuel gas will move, moving in a zigzag direction in a gravity direction along the 
1st and 2nd passage grooves 156 and 158 provided independently, respectively. For this reason, 
while fuel gas is supplied to the anode lateral electrode 20 from the 1st and 2nd passage grooves 
156 and 158, residual fuel gas is discharged by the outlet hole part 150. 

[0050]On the other hand, as shown in drawing 1 1 . the oxidant gas supplied to the inlet-port part 
148 of the 2nd separator 144 moves, moving in a zigzag direction in a gravity direction along the 1st 
and 2nd passage grooves 162 and 164 provided independently, respectively. Therefore, while 
oxidant gas is supplied to the cathode lateral electrode 22 from the 1st and 2nd passage grooves 
162 and 164, residual oxidant gas is discharged by the outlet hole parts 152a and 152b. 
[0051]Thus, in a 4th embodiment, the 1st and 2nd passage grooves 156 and 158 that are divided 
into a transverse direction and are open for free passage in the outlet hole part 150 from the 
inlet-port parts 146a and 146b independently, respectively are established in the field 142a of the 
1st separator 142, for example. For this reason, the 1st and 2nd passage grooves 156 and 158 can 
short-length-ize each channel length at once, and it becomes possible to make small variation in 
the concentration distribution of fuel gas, and is effective in raising the power generation 
performance of the fuel cell 140 effectively. 

r0052l Drawing 12 is a transverse-plane explanatory view of the 1st separator 170 that constitutes 
the fuel cell concerning a 5th embodiment of this invention used substituting the 1st separator 142 
shown in drawing 10 . The same reference mark is given to the same component as the 1st 
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separator 142, and the detailed explanation is omitted to it 

[0053]The fuel gas flow route 172 is formed in the field 170a of this 1st separator 170, and this fuel 
gas flow route 172 has the 1st and 2nd passage grooves 174 and 176 that open the inlet-port parts 
146a and 146b and the outlet hole part 150 for free passage, respectively. The 1st and 2nd passage 
grooves 174 and 176 are constituted in the shape of a ladder, and the lateral channel and the 
channel of a lengthwise direction are mutually open for free passage. 

[0054]Therefore, in the 1st separator 170, by forming the 1st and 2nd passage grooves 174 and 
176 that became independent respectively, each channel length can be shorHength-ized and the 
same effect as the 1st separator 142 mentioned above will be acquired. 
[0055] 

[Effect of the Invention]The mainstream way slot where at least one side of the 2nd gas 
passageway that supplies the 1st gas passageway that supplies fuel gas, or oxidant gas in the fuel 
cell concerning this invention moves in a zigzag direction and stands in a row in the gas outlet side 
from the gas inlet side in a gravity direction, It has the auxiliary passage slot which is linearly 
established in a gravity direction from said gas inlet side, and joins said mainstream way slot. For 
this reason, while replacing with easy composition effectively the gas consumed from a mainstream 
way slot reduction in a gas flow rate can be prevented and wastewater nature can be certainly 
raised with it And the pressure loss of gas is reduced and also expansion of a reaction surface 
product is achieved easily. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention]This invention relates to the fuel cell provided with the unit fuel cell cell 
which comprises an anode lateral electrode and a cathode lateral electrode on both sides of an 
electrolyte, and the 1st and 2nd separators that pinch said unit fuel cell cell. 
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precisely. 
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3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the InventionjThe mainstream way slot where at least one side of the 2nd gas 
passageway that supplies the 1 st gas passageway that supplies fuel gas, or oxidant gas in the fuel 
cell concerning this invention moves in a zigzag direction and stands in a row in the gas outlet side 
from the gas inlet side in a gravity direction, It has the auxiliary passage slot which is linearly 
established in a gravity direction from said gas inlet side, and joins said mainstream way slot For 
this reason, while replacing with easy composition effectively the gas consumed from a mainstream 
way slot, reduction in a gas flow rate can be prevented and wastewater nature can be certainly 
raised with it And the pressure loss of gas is reduced and also expansion of a reaction surface 
product is achieved easily. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

V.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]However, in the above-mentioned composition, since 
fuel gas and oxidant gas which were supplied to the gas passageway are consumed in the field of a 
separator, the molecularity per [ in near the exit of this gas passageway ] unit area will decrease 
compared with the entrance side of this gas passageway. The problem that a reaction in an 
electrode surface becomes uneven and cell performance becomes unstable by this is pointed out. 
[0006]In a gas passageway, the moisture generated by hydrometeor and the reaction may exist in 
the state of a fluid (water). When this water is accumulated in a porous layer, the diffusibility to the 
catalyzer electrode layer of fuel gas and oxidant gas falls, and there is a possibility that cell 
performance may get remarkably bad. 

[0007]Then, for example, as indicated by JP,6-267564,A, A fuel separator with the fuel passage 
which supplies fuel to an anode pole, and an oxidizer separator with the oxidizer passage which 
supplies an oxidizer to a cathode pole are provided, The depth of the oxidizer passage of said 
oxidizer separator or the fuel cell of width which made either small gradually along the downstream 
channel region from the upper channel region of the oxidizer at least is known. 
[0008]However, in the above-mentioned conventional technology, the depth of the upper channel 
region of an oxidizer passage will become large, and the separator itself will become fairly thick. 
Thereby, the problem that the miniaturization of the whole fuel cell is not carried out easily is 
pointed out. And there is a problem that the processing operation which makes the depth small 
gradually toward the lower stream will become very complicated from the upper stream of a gas 
passageway. 

[0009]This invention solves this kind of problem. 

The purpose is easy composition and is providing the fuel cell which can secure good gas diffusion 
nature and wastewater nature. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
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MEANS 



[Means for Solving the Problem]In a fuel cell concerning this invention, while having the 1st and 
2nd gas passagewaies that supply fuel gas and oxidant gas to an anode lateral electrode and a 
cathode lateral electrode, the 1st and 2nd separators that pinch a unit fuel cell cell, This 1st or 2nd 
gas passageway is provided with a mainstream way slot which lies in a zigzag line and stands in a 
row in a gravity direction from the gas inlet side at the gas outlet side, and an auxiliary passage slot 
which is linearly established in a gravity direction from this gas inlet side, and joins said mainstream 
way slot at least. 

[001 1]For this reason, when gas which flows through a mainstream way slot toward the gas outlet 
side from the gas inlet side is consumed, gas is supplied from an auxiliary passage slot which joins 
this mainstream way slot, and reduction of a gas flow rate in said mainstream way slot can be 
prevented effectively. Therefore, it becomes possible to accelerate gas in a mainstream way slot, 
and for a gas flow rate to become quick, and to raise wastewater nature certainly. And while being 
able to reduce a pressure loss of gas within a field of the 1st or 2nd separator, gas which flows 
through an auxiliary passage slot can react, and an increase in a reaction surface product within a 
field of said 1 st or 2nd separator can be aimed at 

[0012]Here, an auxiliary passage slot is provided with a straight-line part which is open for free 
passage to the gas inlet side, and two or more unification parts which branch, respectively, curve 
from a way of this straight-line part, and are open for free passage to a flection of a mainstream 
way slot in this invention. For this reason, it can prevent effectively that the rate of flow of gas 
which flows through an auxiliary passage slot falls, and gas can be smoothly supplied to each 
flection of a mainstream way slot at the desired rate of flow. 

[001 3]While an auxiliary passage slot is provided with a straight-line part which is open for free 
passage to the gas inlet side, and a unification part which curves succeeding a termination of this 
straight-line part, and is open for free passage to a flection of a mainstream way slot, said two or 
more auxiliary passage slots are provided. Therefore, gas accelerated from each auxiliary passage 
slot in a mainstream way slot can be supplied certainly, and it becomes possible to raise 
wastewater nature in this mainstream way Mizouchi. 

[0014]More mainstream way slots than a slot number by the side of a gas outlet are set up in a slot 
number by the side of a gas inlet. Thereby, since a slot number decreases with consumption of gas, 
molecularity per unit area by the side of a gas outlet cannot decrease compared with the gas inlet 
side, and equalization of a reaction in an electrode surface can be attained. 

[001 5][ further again / this invention / at least / in a field of the 1st or 2nd separator ] the 1st or 
2nd gas passageway, After inclining in the plane direction one side part side toward down from the 
gas inlet side by the side of the upper part, it has a passage groove which is crooked, inclines in the 
plane direction other side portion side toward down, and stands in a row in the gas outlet side by 
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the side of the lower part. Therefore, while providing the 1st or 2nd gas passageway along an 
electrode surface to inside of a field of the 1st or 2nd separator, a passage groove inclines toward 
down and produced water in said passage groove carries out free fall to the gas outlet side under 
an operation of gravity. Thereby, the eccritic nature of produced water in a passage groove 
improves substantially. 

[0016]Here, a passage groove is arranged toward the plane direction side part side at multiple rows 
from a field center section of the 1st or 2nd separator. For this reason, it becomes possible to 
supply gas uniformly and certainly to an electrode surface. 

[001 7]In this invention, it has two or more passage grooves which are open for free passage while 
the 1st or 2nd gas passageway is divided into a transverse direction in a field of the 1st or 2nd 
separator and winds in a gravity direction independently at least at the gas outlet side by the side 
of [ the gas inlet side by the side of the upper part to ] the lower part, respectively. A flute length 
of each passage groove from the gas inlet side to the gas outlet side can be short-length-ized at 
once by this, and the eccritic nature of water generated in said passage groove improves 
substantially. And by short-length-izing a flute length of each passage groove, variation in 
concentration distribution of oxidant gas or fuel gas can be lessened, and it becomes possible to 
raise power generation performance of a fuel cell effectively. 
[0018] 

[Embodiment of the Inventionl Drawing 1 is an important section exploded perspective view of the 
fuel cell 10 concerning a 1st embodiment of this invention. It has the unit fuel cell cell 12 and the 
1st and 2nd separators 14 and 16 that pinch this unit fuel cell cell 12, two or more sets of these 
are laminated if needed, and the fuel cell 10 constitutes the fuel cell stack. 
[0019]The unit fuel cell cell 12 is provided with the following. 
Solid polyelectrolyte membrane 18. 

The anode lateral electrode 20 and the cathode lateral electrode 22 which are allocated on both 
sides of this electrolyte membrane 18. 

[0020]They are formed in the both sides of the unit fuel cell cell 12 by the 1st and 2nd gaskets 24 
and 26, and said 1st gasket 24, While it has the big opening 28 for storing the anode lateral 
electrode 20, said 2nd gasket 26 has the big opening 30 for storing the cathode lateral electrode 
22. The unit fuel cell cell 12 and the 1st and 2nd gaskets 24 and 26 are pinched with the 1st and 
2nd separators 14 and 16. 

[0021 ] As shown in drawing 1 - drawing 3 , the 1st and 2nd separators 14 and 16 are provided with 
the following. 

The inlet-port parts 32a and 32b for passing fuel gas, such as hydrogen gas, to each upper part 
side. 

The inlet-port parts 34a and 34b for passing the oxidant gas which is oxygen or air. 

The outlet hole part 36 for passing fuel gas and the outlet hole part 38 for passing oxidant gas are 

formed in the lower part side of the 1st separator 14. 

[0022]As shown in drawing 2 , the fuel gas flow route (the 1st gas passageway) 40 which opens the 
inlet-port parts 32a and 32b and the outlet hole part 36 for free passage is formed in the field 14a 
which counters the anode lateral electrode 20 of the 1st separator 14. The fuel gas flow route 40 is 
provided with the following. 

The 1st and 2nd mainstream way slots 42 and 44 which are open for free passage in the inlet-port 
part 32a, and lie in a zigzag line toward a gravity direction (the direction of arrow A) in the field 14a. 
The 3rd mainstream way slot 46 which is open for free passage in the outlet hole part 36 after said 
1st and 2nd mainstream way slots 42 and 44 join in one. 

The 1st and 2nd auxiliary passage slots 48 and 50 which are linearly established in a gravity 
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direction from the inlet-port parts 32a and 32b, and join said 1st [ the ] - the 3rd mainstream way 
slots 42, 44, and 46. 

[0023]the [ the 1st and ] — the 2 mainstream way slots 42 and 44 go to down (the direction of 
arrow A) from the upper part side of the 1st separator 14 — mutual alienation — being constituted 
so that an interval and each passage groove interval may become large, and joining mutually by the 
outlet hole part 36 side — the — the 3 mainstream way slots 46 are formed. The 1st and 2nd 
auxiliary passage slots 48 and 50 are provided with the following. 

The straight-line parts 52 and 54 which are open for free passage in the inlet-port parts 32a and 
32b, and extend in the direction of arrow A. 

Two or more unification parts 56a-56d and 58a-58d which branches, respectively, curves from the 
way of said straight-line parts 52 and 54, and is open for free passage to the flection of the 1 st and 
2nd mainstream way slots 42 and 44 

[0024]As shown in drawing 3 , the oxidant gas passage (the 2nd gas passageway) 60 which opens 
the inlet-port parts 34a and 34b and the outlet hole part 38 for free passage is formed in the field 
16a which counters the cathode lateral electrode 22 of the 2nd separator 16. This oxidant gas 
passage 60 is constituted like the fuel gas flow route 40, gives the same reference mark to the 
same component, and omits that detailed explanation. 

[0025]Operation of the fuel cell 10 concerning a 1st embodiment constituted in this way is 
explained below. 

[0026]Fuel gas and oxidant gas are supplied in the fuel cell 10, and this fuel gas is introduced into 
the fuel gas flow route 40 from the inlet-port parts 32a and 32b of the 1st separator 14. As shown 
in drawing 2 , the fuel gas supplied to the 1st and 2nd mainstream way slots 42 and 44 from the 
inlet-port part 32a moves to a gravity direction, moving in a zigzag direction along the field 14a of 
the 1st separator 14, joins the 3rd mainstream way slot 46, and, specifically, moves to the outlet 
hole part 36. In that case, the hydrogen gas contained in fuel gas is supplied to the anode lateral 
electrode 20 of the unit fuel cell cell 12. 

[0027]By a 1st embodiment, the 1st and 2nd auxiliary passage slots 48 and 50 are formed toward a 
gravity direction here from the inlet-port parts 32a and 32b, The unification parts 56a~56d which 
branch, respectively from the straight-line parts 52 and 54 which constitute these 1 st and 2nd 
auxiliary passage slots 48 and 50, and 58a-58d are open for free passage to the flection of the 1st 

- the 3rd mainstream way slots 42, 44, and 46. 

[0028]For this reason, when hydrogen gas is supplied to the anode lateral electrode 20 from the 1st 

- the 3rd mainstream way slots 42, 44, and 46 and fuel gas is consumed, Fuel gas is introduced into 
said 1st [ the ] - the 3rd mainstream way slots 42, 44, and 46 from the 1st and 2nd auxiliary 
passage slots 48 and 50, and the gas flow rate in these 1st-3rd mainstream way slots 42 and 44 
and 46 can be raised. While making disorder of a gas stream cause and raising gas diffusion nature 
effectively by this, the effect of becoming possible to aim at improvement in wastewater nature is 
acquired. 

[0029]And since a reaction is presented with the fuel gas supplied to the 1st and 2nd auxiliary 
passage slots 48 and 50, the increase in the reaction surface product in the field 14a of the 1st 
separator 14 is achieved easily. Since the supplement of fuel gas is performed from the 1st and 2nd 
auxiliary passage slots 48 and 50, it becomes possible to reduce effectively the pressure loss of 
the gas in the 1st separator 14. 

[0030]Since the 1st and 2nd mainstream way slots 42 and 44 join and it becomes the 3rd 
mainstream way slot 46 further again, the slot number is decreasing. Therefore, the molecularity 
per unit area does not decrease conjointly with an operation of the 1st and 2nd auxiliary passage 
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slots 48 and 50, and there is an advantage that a uniform and smooth reaction is carried out 
effectively in the whole electrode surface of the anode lateral electrode 20. 

[0031]In the 2nd separator 16, the same operation effect as the 1st above-mentioned separator 14 
is obtained, and the detailed explanation is omitted. 

f0032l Drawing 4 is a transverse-plane explanatory view of the 1st separator 70 that constitutes 
the fuel cell concerning a 2nd embodiment of this invention, and drawing 5 is a transverse-plane 
explanatory view of the 2nd separator 72. The inlet-port parts 74a and 74b for the 1st and 2nd 
separators 70 and 72 to pass fuel gas to each upper part side, While forming the inlet-port parts 
76a and 76b for passing oxidant gas, the outlet hole part 78 for passing fuel gas and the outlet hole 
part 80 for passing oxidant gas are formed in each lower part side. 

[0033]As shown in drawing 4 , the fuel gas flow route (the 1st gas passageway) 82 is formed in the 
field 70a which counters the anode lateral electrode which the 1st separator 70 does not illustrate. 
The fuel gas flow route 82 is provided with the following. 

The mainstream way slot 84 which lies in a zigzag line and stands in a row in the outlet hole part 78 
from the inlet-port part 74a. 

The 1st auxiliary passage slots 86a-86e which join said mainstream way slot 84 from said inlet-port 
part 74a. 

The 2nd auxiliary passage slots 88a-88f which join said mainstream way slot 84 from the inlet-port 
part 74b. 

[0034]The 1st auxiliary passage slots 86a-86e and the 2nd auxiliary passage slots 88a~88f are 
provided with the following. 

The straight-line part 90 which is open for free passage in the inlet-port parts 74a and 74b, 
respectively, and extends in a gravity direction. 

The unification part 92 which curves succeeding the termination of this straight-line part 90, and is 
open for free passage to each flection of the mainstream way slot 84. 

[0035]As shown in drawing 5 , the oxidant gas passage (the 2nd gas passageway) 100 is established 
in the field 72a which counters the cathode lateral electrode which the 2nd separator 72 does not 
illustrate. This oxidant gas passage 100 is provided with the following. 

The mainstream way slot 102 which lies in a zigzag line and stands in a row in the inlet-port part 
76a and the outlet hole part 80. 

The 1st auxiliary passage slots 104a-104e which stand in a row into said mainstream way slot 102 
from said inlet-port part 76a. 

The 2nd auxiliary passage slots 106a-106f which stand in a row into said mainstream way slot 102 
from the inlet-port part 76b. 

The same reference mark is given to the same component as the fuel gas flow route 82, and the 
detailed explanation is omitted. 

[0036]As shown [ a 2nd embodiment constituted in this way ] in drawing 4 , when fuel gas is 
supplied to the mainstream way slot 84 from the inlet-port part 74a in the 1st separator 70, this 
fuel gas, While moving to the outlet hole part 78 side, moving in a zigzag direction in a gravity 
direction along said mainstream way slot 84, the anode lateral electrode which is not illustrated on 
the way is supplied. In that case, fuel gas is introduced into the flection of the mainstream way slot 
84 through the 1st auxiliary passage slots 86a-86e and the 2nd auxiliary passage slots 88a-88f 
which are provided individually. 

[0037]For this reason, while gas is accelerated in the mainstream way slot 84 and wastewater 
nature improves, reduction of the pressure loss of gas is carried out certainly. Since the 1st 
auxiliary passage slots 86a~86e and the 2nd auxiliary passage slots 88a-88f are formed especially 
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individually, respectively, the effect of the ability to make fuel gas introducing certainly at the 
predetermined rate of flow to each flection of the mainstream way slot 84 is acquired. Also in the 
2nd separator 72, the same effect as the 1 st separator 70 is acquired. 

r0038l Drawing 6 is an important section exploded perspective view of the fuel cell 110 concerning 
a 3rd embodiment of this invention. The same reference mark is given to the same component as 
the fuel cell 10 concerning a 1st embodiment, and the detailed explanation is omitted to it. 
[0039]The fuel cell 1 10 is provided with the 1st and 2nd separators 112 and 1 14 that pinch the unit 
fuel cell cell 12. To the upper part side of the 1st and 2nd separators 112 and 114. While the 
inlet-port part 1 16 for passing fuel gas and the inlet-port part 1 18 for passing oxidant gas are 
formed, The outlet hole part 120 for passing fuel gas and the outlet hole part 122 for passing 
oxidant gas are formed in the lower part side of said 1st and 2nd separators 112 and 114. 
[0040]As shown in drawing 6 and drawing 7 , the fuel gas flow route (the 1st gas passageway) 124 is 
formed in the field 1 12a where the 1st separator 112 counters the anode lateral electrode 20. The 
fuel gas flow route 124 is provided with the following. 

The passage groove 126a which is crooked, inclines toward down in the plane direction other side 
portion side (the direction of arrow C), and stands in a row in the outlet hole part 120 by the side of 
the lower part after inclining toward down (the direction of arrow A) in the plane direction one side 
part side (the direction of arrow B) from the inlet-port part 116 side by the side of the upper part. 
The passage groove 126b which inclines in an opposite hand in this passage groove 126a, and 
stands in a row in said outlet hole part 120. 

These passage grooves 126a and 126b are arranged toward the plane direction side part side at 
multiple rows from the field center section of the 1st separator 1 12. 

[0041]As shown in drawing 6 , the oxidant gas passage (the 2nd gas passageway) 128 is formed in 
the field 1 14a where the 2nd separator 1 14 counters the cathode lateral electrode 22. This oxidant 
gas passage 128 is constituted like the fuel gas flow route 124, gives the same reference mark to 
the same component, and omits that detailed explanation. To the 1st and 2nd gaskets 24 and 26, 
the anode lateral electrode 20 and the cathode lateral electrode 22 incline, and are arranged. 
[0042]When fuel gas is supplied to the fuel gas flow route 124 from the inlet-port part 1 16, in a 3rd 
embodiment constituted in this way, for example in the 1st separator 112 this fuel gas, After it 
once inclined in the direction of arrow B toward the gravity direction along each passage groove 
126a which constitutes said fuel gas flow route 124 and dropping feed was carried out by prudence, 
It inclines in the direction of arrow C toward a gravity direction, and the anode lateral electrode 20 
is supplied, dropping feed being carried out by prudence and moving to the outlet hole part 120 side 
with it Similarly, the fuel gas introduced into the passage groove 126b is supplied to the anode 
lateral electrode 20, inclining in the direction of arrow B toward a gravity direction, and moving to 
the outlet hole part 120 side, after inclining and moving in the direction of arrow C toward a gravity 
direction. 

[0043]Thus, in a 3rd embodiment, the fuel gas flow route 124 is provided with the passage grooves 
126a and 126b which constitute an approximately rhombus-like channel as a whole, and while fuel 
gas carries out free fall under an operation of gravity along these passage grooves 126a and 126b, 
the anode lateral electrode 20 is supplied. Therefore, produced water does not remain to the 
passage grooves 126a and 126b, and the effect that the eccritic nature of this produced water 
improves substantially is acquired with easy composition. 

[0044]As shown in drawing 7 . among the passage grooves 126a and 126b which constitute the fuel 
gas flow route 124, the channel 130 which directs in the direction of arrow A and has a same width 
dimension is formed, but. As shown in drawing 8 , the channels 132a and 132b which become 
narrow gradually from a sliding direction toward the center of the field 1 12a of the 1st separator 
112 can be formed. By this, the distributivity of the fuel gas in the fuel gas flow route 124 will 
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improve further. 

f0045] Drawing 9 is an important section exploded perspective view of the fuel cell 140 concerning 
a 4th embodiment of this invention. The same reference mark is given to the same component as 
the fuel cell 10 concerning a 1st embodiment, and the detailed explanation is omitted to it. 
[0046jThe fuel cell 140 is provided with the 1st and 2nd separators 142 and 144 that pinch the unit 
fuel cell cell 12. The 1st and 2nd separators 142 and 144, The inlet-port parts 146a and 146b for 
passing fuel gas and the inlet-port part 148 for passing oxidant gas are formed in the upper part 
side, and the outlet hole parts 152a and 152b for passing the outlet hole part 150 and oxidant gas 
for passing fuel gas are formed in the lower part side. 

[0047] As shown in drawing 9 and drawing 10 , the fuel gas flow route (the 1st gas passageway) 154 
which opens the inlet-port parts 146a and 146b and the outlet hole part 150 for free passage is 
formed in the field 142a which counters the anode lateral electrode 20 of the 1st separator 142. 
The fuel gas flow route 154 has the 2nd passage groove 158 that opens for free passage the 1st 
passage groove 156 that opens the inlet-port part 146a and the outlet hole part 150 for free 
passage, and the inlet-port part 146b and said outlet hole part 150. While the 1st and 2nd passage 
grooves 156 and 158 are formed moving in a zigzag direction in a gravity direction (the direction of 
arrow A), respectively, the split shape of them is independently carried out to the transverse 
direction (longitudinal direction) of the field 142a, respectively. 

[0048]As the 2nd separator 144 is shown in drawing 9 and drawing 1 1 . the oxidant gas passage (the 
2nd gas passageway) 160 is formed in the field 144a which counters the cathode lateral electrode 
22. The 1st passage groove 162 that the oxidant gas passage 160 opens the inlet-port part 148 and 
the outlet hole part 152a for free passage, and winds toward a gravity direction, While having the 
2nd passage groove 164 that opens said inlet-port part 148 and the outlet hole part 152b for free 
passage, and winds in a gravity direction, said 1st and 2nd passage grooves 162 and 164 are divided 
crosswise, and are provided independently. 

[0049]In a 4th embodiment constituted in this way, as shown in drawing 10 , for example, If fuel gas 
is supplied to the fuel gas flow route 154 from the inlet-port parts 146a and 146b of the 1st 
separator 142, this fuel gas will move, moving in a zigzag direction in a gravity direction along the 
1st and 2nd passage grooves 156 and 158 provided independently, respectively. For this reason, 
while fuel gas is supplied to the anode lateral electrode 20 from the 1st and 2nd passage grooves 
156 and 158, residual fuel gas is discharged by the outlet hole part 150. 

[0050]On the other hand, as shown in drawing 11 , the oxidant gas supplied to the inlet-port part 
148 of the 2nd separator 144 moves, moving in a zigzag direction in a gravity direction along the 1st 
and 2nd passage grooves 162 and 164 provided independently, respectively. Therefore, while 
oxidant gas is supplied to the cathode lateral electrode 22 from the 1st and 2nd passage grooves 
162 and 164, residual oxidant gas is discharged by the outlet hole parts 152a and 152b. 
[0051]Thus, in a 4th embodiment, the 1st and 2nd passage grooves 156 and 158 that are divided 
into a transverse direction and are open for free passage in the outlet hole part 150 from the 
inlet-port parts 146a and 146b independently, respectively are established in the field 142a of the 
1st separator 142, for example. For this reason, the 1st and 2nd passage grooves 156 and 158 can 
short-length-ize each channel length at once, and it becomes possible to make small variation in 
the concentration distribution of fuel gas, and is effective in raising the power generation 
performance of the fuel cell 140 effectively. 

f0052l Drawing 12 is a transverse-plane explanatory view of the 1st separator 170 that constitutes 
the fuel cell concerning a 5th embodiment of this invention used substituting the 1st separator 142 
shown in drawing 10 . The same reference mark is given to the same component as the 1st 
separator 142, and the detailed explanation is omitted to it 

[0053]The fuel gas flow route 172 is formed in the field 170a of this 1st separator 170, and this fuel 
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gas flow route 172 has the 1st and 2nd passage grooves 174 and 176 that open the inlet-port parts 
146a and 146b and the outlet hole part 150 for free passage, respectively. The 1st and 2nd passage 
grooves 174 and 176 are constituted in the shape of a ladder, and the lateral channel and the 
channel of a lengthwise direction are mutually open for free passage. 

[0054]Therefore, in the 1st separator 170, by forming the 1st and 2nd passage grooves 174 and 
176 that became independent, respectively, each channel length can be shorHength-ized and the 
same effect as the 1st separator 142 mentioned above will be acquired. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing li lt is an important section exploded perspective view of the fuel cell concerning a 1st 
embodiment of this invention. 

fDrawing 2] It is a transverse-plane explanatory view of the 1st separator that constitutes said fuel 
cell. 

fDrawing 3l lt is a transverse-plane explanatory view of the 2nd separator that constitutes said fuel 
cell. 

[Drawing 4] It is a transverse-plane explanatory view of the 1st separator that constitutes the fuel 
cell concerning a 2nd embodiment of this invention. 

[Drawing 5l lt is a transverse-plane explanatory view of the 2nd separator that constitutes the fuel 
cell concerning said 2nd embodiment 

[Drawing 6] It is an important section exploded perspective view of the fuel cell concerning a 3rd 
embodiment of this invention. 

[Drawing 7] It is a transverse-plane explanatory view of the 1st separator that constitutes the fuel 
cell concerning said 3rd embodiment. 

[Drawing 8l lt is a transverse-plane explanatory view showing the modification of the separator 
shown in drawing 7 . 

[Drawing 9] It is an important section exploded perspective view of the fuel cell concerning a 4th 
embodiment of this invention. 

[Drawing 10l lt is a transverse-plane explanatory view of the 1 st separator that constitutes the fuel 
cell concerning said 4th embodiment 

[Drawing 1 11 lt is a transverse-plane explanatory view of the 2nd separator that constitutes the fuel 
cell concerning said 4th embodiment. 

[Drawing 12] It is a transverse-plane explanatory view of the 1st separator that constitutes the fuel 
cell concerning a 5th embodiment of this invention. 
[Description of Notations] 
10, 110, 140 — Fuel cell 
12 — Unit fuel cell cell 

14,16, 70, 72, 1 1 2, 1 1 4, 1 42, 1 44, 1 70 — Separator 
18 — Electrolyte membrane 
20 — Anode lateral electrode 
22 — Cathode lateral electrode 

32a, 32b, 34a, 34b, 74a, 74b, 76a, 76b, 116,118,1 46a, 1 46b, 1 48 — Inlet-port part 
36, 38, 78, 80, 120, 122, 150, 152a, 152b — Outlet hole part 
40, 82, 1 24, 1 54, 1 72 — Fuel gas flow route 
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42, 44, 46, 84, 102 — Mainstream way slot 

48, 50, 86a-86e and 88a-88f and 104a~104e and 106a~106f — Auxiliary passage slot 

52, 54, 90 — Straight-line part 

56a-56d and 58a~58d, 92 — Unification part 

60, 1 28, 1 60 — Oxidant gas passage 

126a, 126b, 156, 158, 162, 164, 174, 176 — Passage groove 



[Translation done.] 
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